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COLORIMETRIC DETERMINATION OF LITHIUM
A. Vo Nikolayev, A. Ae Sorokdng,
Moscer Inst of Nonferrous Metals and Gold imeni
M. I. Kelinin
V. I. Kuznetsov /1/ , Wwho proposed & qualitative color reaction for 1ithium, pointed
out that it nm:t;ge possible to carry out a quantitative colorimetrie determinetionymand-
of 1ithivm, and mentioned that nobody had ever done this before.

Benzene~2-arsonie acid ~ (1-azo-1)u2~hydraxynaphthal;m~3,6~disulfonu acid
(Kuznetsov's reagent) is very sensitive, 80 that it shauld bs used only on small quantities
of lithium. colorimebrio determinations were carriod out by visual comperison with &
scale ranging from O. 175 to 0.50 mg of inidmﬁg.‘;bervah of 0,025 mg of Li between
jndividual stages. The solution being tested and the standard solutions were brought to
a volume of 50 mle

In cases when the determinaticn is done on a pure lithium Caa salt, 2.5 ml of & 20%
KOH solution and 0.5 mk of & sodium stearate solution are added after the solution has
been diluted to 50 mk. AL the expiration of 15 min, 0.9 ml of a solution of Kuznetsovis
reagent (0.1 g in 100 nl of water) are added into the test tubes and @ comparison of
sample baing analyzed with the standard scale is made.

1t is advisable o carry out the determinstion twice or take the average of deterni-
nations carried oub On two allguot portions.

In view of the fact thet salts of Na, K, Mg, and Ca always accompany 1i, and are
often presend in predominant quantities, 1% was importent to jnvestigate their influenes
on the quantitative determination of 14. It was established thsb sulfates and chlorides
of K and Na do not affaect the coelor reaction when their ratio with referenoe %0 i
is 25@:1, 30031, or 50011, Ca and Mg do interfere witiy the det.orminaglon of 141 5~6% of
Caaxzi Mg (with reference o 1i) produce no effect, but Wy=17% of Ca dw Mg lead to values
which are too highe. The necessity ef dm;:i:;@oum an d Mg before the determination of

14 therefore arese. Tn doing this, the bast resulbts were achieved by using Kz (20%
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of /?/ solution)., One must avold an excess of K,COq: a 0.1 g excess in 50 ml
noticesbly lowers the intensity of coloratien produced by Li, which leads to values
that are oo low (cf. Table 1).
In order to check the accuracy of the method in the presenee of K, Ca, and
Mg, solﬁtiom oontaining 12.5-25 mg of Li, 5 mg of Ca@, 1-6 mg of Mg0, and 05 8
of K250), were made up. Ca and Mg were then precipitated with KpC0q. After the
pracipitate had been filtered off, KOH and Kuznetssv's reagent were added, whersupon
A mumber of
ths colorimetric determination vas carried out {the end voluna was 50 ml), Pha-~rosvis

filtrate samplss was neutralized with HCL in order to eliminate the effects of an excess
-.uo-usxg«u-mam-a». of KpC03. The results arc listed in Tabls 2

Separation of Ca and Mg with ammonium carbonate was also attempbed. The

filtrats obtainad after this precipitah:l.on was evaporated t@ dryness and the ammoniun
salts were then driven off by heating.

Furthermors, & special determination of Ii by our methed in the precipitate
obtained according to Smith-Gooch's procedurs was conducted. It turned out that the
mebhod p_ropcmsed by us is move aceurate., The resulbs obtained on this are given in

Table 35 ' :
An attempt to use a photoelectris colorimeter for determining lithiunm was "\

unsuceessful.
Checicing of the method under plant iaboratory conditiens indicaeted closer
agreement of the resulis of parallel tests, gain in time, simplificatien of the
the uss of
analytieal procedurs, saving in laber, and advantoges gained by eliminating/isoamyl
es woll as

alcohol amd reducing the demand for platinum dishes. The method proposed increase3 the
efficiency of production control, vheredy expediting productien.

Phe drawbacks of the method are the difficulty of distinguishing between

shades and the necessity of using daylight or 2 daylight lamp.

) Bibliographye
1. V. I. Kuznetsov, Zhur. Anal. Knhim., Vol. III, NO 5, p. 295 (1948).
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of /?/ solution). One rusb avoid an excess of K,COq: a 0.1 g excess in 50 mL
noticeably lowers the intensity of coloratien produced by Li, which leads to values
that are too low (cf. Table e

Tn order o check the aceuracy of the method in the presenes of K, 0, and
Mg, solﬁtiom containing 12.5-25 ng of Li, 45 mg of Cad, 1-6 mg of MgO, and 0.5 g
of KzS0), were made up. C2 and Mg wers then precipitated with KpC0q. After the
precipitate had been filtered off, KOH and Kuznetsev's reagent were added, Xmm

r of
the colorimetric determination was carried oub (the end voluma was 50 mk), She-~rosuids

f£ilirate samplss was neutralized with HC1 in order to eliminate the effects of an excess

apo-~kistodnin-Febka-do of K2003. The results arc 1isted in Table 2.

Separation of Ca and Mg with ammonium carbonate vas also sttempted. The
filtrats obtainad after this precipitation was evaporated te dryness and the ammomium
salts wers then driven off by heating.

Furthermors, & special determination of Li by our methed in the precipitate
obtainad aceording to Smith-Gooeh's procedurs was condncted. It turnad out t,.hat the

method proposed by us 18 move aceurabe. The resulis obtained on thims are given in

Table 3
An attempt Yo use 2 photoelectric colorimeter for determining lithium was

unsuccessful.

Checicing of the method undez plant 1aboratory conditions indicated closer
agreement of the results of parallel 1ests, gain in time, simplification of the
analytieal procedurs, saving in laber, and advantages gained by el‘iminati;?}i:::n;{
alcoholawgd:mg the demand for platinum dishes. The method proposed increases the
efficiency of production control, therevy expediting production.

The drawbacks of the method ars the difficulty of distinguishing between

shades and the necessity of using daylight or & daylight lamp.

Bibliographye

1. V. I. kuznetsov, Zmr. Anal. Khim., Vol. ITII, No 5, p. 295 (1948).
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Table 1.

Mgs of Li taken . Content of Kpco3 Mgs of Li found | Erroring

in g per 50 ml

0,250 0.10 = 0.8

0,275 ‘ 0.10 ! =~ 5.5 =

0.400 0.10 0387 - 3.2 <
- 0,250 0.06 0.250 0.0
) 0.275 0.06 | e 0.0

0.400 0.08 © .00 0.0
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Table 2.
Mgs of Ii taken i Mgs of Ca0 Mgs of MgO : Grams of : Mgs of Li Mgs of 1i Excess of x2003 in mgs
taken taken | K,S0, taken found with | found without
| ‘ newtralization neutralization
A - . . S . - . -

12.5 I 1 I 0.5 L 125 L 125 20

12.5 5 6 ¢ 0.5 12.5 i12.5 20

25.0 b | 1 L 05 2.0 [ 2heo 50

25.0 E 5 6 | 08 2448 | 2o 50
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